Airway morphology and function of rats following dermal sensitization and respiratory challenge with low molecular weight chemicals.
Local lymph node activation and increased total serum IgE levels are suggested to be predictive parameters of airway hypersensitivity caused by low molecular weight (LMW) chemicals. Whether increases of total serum IgE are indicative of actual induction of specific airway reactions (morphological and functional) after inhalation challenge was examined in the present study. In Brown Norway (BN) and Wistar rats, serum IgE concentrations were examined following topical exposure of chemicals with known diverse sensitization potential in humans: trimellitic anhydride (TMA), a dermal and respiratory sensitizer; dinitrochlorobenzene (DNCB), a dermal sensitizer with no known potential to cause respiratory allergy; and methyl salicylate, a skin irritant devoid of sensitizing properties. Functional and histopathological changes in the respiratory tract were examined after subsequent inhalatory challenge with these chemicals. Of the three tested chemicals, only topical exposure to TMA resulted in a significant increase in total serum IgE concentrations in the high-IgE-responding BN rat. Upon subsequent inhalatory challenge of these rats, TMA induced specific airway reactions which included a sharp decrease in respiratory rate during challenge, followed by an increase in breathing rate with a concomitant decrease in tidal volume 24 and 48 h after inhalatory challenge, and histopathological changes in the larynx and lungs of animals necropsied 48 h after challenge. Interestingly, despite low IgE levels, TMA induced histopathological changes in the larynx and lungs of Wistar rats too. Laryngeal changes were also observed in Wistar rats upon sensitization and challenge with DNCB. These data suggest that increased total serum IgE after topical sensitization is associated with immediate-type specific airway reactivity after inhalation challenge in BN rats and thus may be a valuable parameter in testing for respiratory sensitization potential of LMW compounds. Histopathological examination upon subsequent inhalation challenge of sensitized low-IgE-responders may provide information on other allergic inflammatory airway reactions.